Abstract-The properties of a special function which is defined by an integral is presented. The numerical values of this function are tabulated correct to twenty decimal places. The curves of this function and its complementary are plotted. Some properties of this function are investigated.
INTRODUCTION
Two classes of nonelementary function are very important in applied mathematics. The first class consists of function arising in connection with linear differential equations. These functions are obtained by power series solutions of linear differential equations. Examples of these functions are Bessel, modified Bessel, Legendre, associated Legendre, Laguerre functions. The second class consists of function defined by integrals which cannot be calculated in terms of finitely many elementary functions. Examples are the Gamma function, the Beta function, the error function, the Exponential integral, the sine and cosine integrals, the Fresnel integral, the Dawson integral. These two class functions are tabulated [1] . Some suggestions have been proposed on the symbols of these functions [2] . The discussions on the properties of these functions may be found in [3] .
In this paper, a new function defined by an integral is presented. This function arises due to the calculation of the volume flux for a flow over a plane wall bounded by two side walls perpendicular to the plane. This flow may be a simple but not being realistic model for a paint brush and has been discussed in [4] . The shear stress at the bottom wall cannot be calculated by the expression of the velocity which is in a series form. The reason is that there is a discontinuity in the expression of the velocity, therefore, term-by-term differentiation does not give a convergent series [4] . In order to overcome this difficulty the solution of the governing equation is obtained by the sine transform method. The expressions of the velocity, the volume flux and the stress at the bottom wall have been given in [5] .
The expression of the volume flux for the flow over a plane wall bounded by two side walls perpendicular to the plane suggests a function which is in the following form dt t t t 
THE ORIGIN OF F(x) FUNCTION
Assume that the fluid is over a plane wall and between two side walls perpendicular to the plane and that the side walls to be of infinite extent in the x-and zdirections as shown in Figure 1 
where u is the velocity in the x-direction, and y and z are coordinates. It is convenient to take axes fixed in the plates. The boundary conditions become
where b 2 is the distance between two side walls. 
The summation in the right-hand side of (5) is tabulated correct to twenty decimal places [1] .
The shear stress at the bottom wall cannot be calculated by (4) [5] . The reason is that there is a discontinuity in ) , ( z y u at b y ± = and therefore term-by-term differentiation does not give a convergent series. In order to overcome this difficulty, a convenient expression for velocity must be found. This can be realized by applying the sine transform to (2) . The sine transform of ) , ( z y u is [6] The volume flux can also be calculated by inserting (6) 
By using the expression given by (5) one obtains
Since the summation on the right-hand side and 
This integral can be tabulated by using a numerical integration method. The values of ) (x F correct to twenty decimal places are given in Table 1 in the Appendix at the end of this paper.
SOME PROPERTIES OF F(x) FUNCTION
The function ) (x F is defined by an integral which is given in (9). The complementary function is defined as dt t
The integral in (9) can be used for small values of x. The integration in (10) can be used for large values of x. It is clearly seen that 0 ) 0 ( = F and if one puts -x for the upper limit of the integral in (9), then, one finds )
. This shows that ) (x F is an odd function of x. However, there is no a physical meaning for negative values of the argument. The variation of ) (x F and its complementary function ) (x f with x are illustrated in Figure 2 . and some of them are given in Table 2 in the Appendix at the end of this paper. Inserting the expression of x tanh into the integral for ) (x F , one finds ( ) This series can be used for 1 < x . For large values of x, (9) is written in the following form
For large values of x, x tanh is written in the following form 
For large values of x, ) (x F can also be written in the following form
where
( is a tabulated function [1] . The series given by (14) can be used for 2
given by (14) seems to be more convenient than that of given by (13).
The function ) (x F satisfies the differential equation
with the conditions
where a prime denotes differentiation with respect to x. The solution of (15) subject to the condition given by (16) can be found by integrating (15). One of the solution subject to conditions (16) 
CONCLUSIONS
A new special function which is defined by an integral is presented. This function arises due to the calculation of the volume flux for a flow over a plane wall between two adjoining plates perpendicular to the plane. Some properties of this function are given. The numerical values of this function are tabulated correct to twenty decimal places in the Appendix at the end of this paper. 
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